Characterization and expression of a heptaubiquitin gene from tomato.
Ubiquitin is highly conserved 76 amino acid protein involved, among other functions, in the selective degradation of proteins in the cell. From a tomato (Lycopersicon esculentum Mill. cv. Craigella) genomic library, we have isolated a clone encoding a polyubiquitin gene, designated ubq1-1 comprising seven repeats of ubiquitin and two C-terminal extension amino acids. The ubq1-1 gene contains an intron of 1128bp immediately upstream of the translation start codon. DNA sequence comparison revealed that the 5' and 3' non-coding regions of the tomato ubq1-1 gene are nearly identical to the sequence of a polyubiquitin cDNA clone isolated from potato (Garbarino et al., 1992; Plant Mol. Biol. 20, 235-244). The ubq1-1 gene is expressed in leaves to rather low levels in tomato, and the abundance of ubq1-1 transcripts is increased under heat shock conditions. For functional analyses, a chimeric gene construct containing the intron and 1.6kb of ubq1-1 sequence 5' to the intron fused to the gus reporter gene was introduced into the tobacco genome. In leaves of transgenic tobacco plants, reporter gene expression was generally lower from the ubq1-1 promoter than from the cauliflower mosaic virus 35S RNA promoter. In addition, the tomato ubq1-1 promoter was not found to respond to heat shock in transgenic tobacco plants. Histochemical analysis of the plants demonstrated localization of gus reporter gene activity in the vascular systems of the leaves and the roots. Deletion of the intron from the reporter gene construct markedly reduced reporter gene expression in transformed tobacco plants, thus suggesting that the intron may influence transcript levels deriving from the ubq1-1 promoter.